This study addresses the development of the English third-person singular present tense suffix from an interdental fricative (giveth) to an alveolar fricative (gives). Based on the PCEEC corpus, we analyze more than 20,000 examples from the time between 1417 and 1681 to determine (i) the temporal stages in which this development took place and (ii) the factors that are correlated with this change.
1 Introduction 20 at hand, the analysis would detect a trivial main effect of time -as time progresses,
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trends and the position of turning points. Since the time periods of corpora such as the 119 Helsinki corpus have been chosen on the basis of solid insights about the history of 120 English at large, they constitute average reference points, but they cannot by design 121 provide the optimal temporal classification for each of the many thousand linguistic 122 phenomena one may want to study. To alleviate this problem, 123 propose a bottom-up method for the identification of stages in diachronic corpus data. 124 We adopt this method here, discussing it further in section 2, and we submit that the 125 data-driven partitioning of diachronic data is a highly important preparatory step for 126 any diachronic analysis of corpus data. 127 The fourth and final reason for our reconsideration of the change from -(e)th to -(e)s 128 is the fact that some potentially relevant factors have been disregarded in previous 129 accounts. For instance, a phonological horror aequi effect similar to the one mentioned 130 above concerns the onset of the word that follows the verb form. If the word to the 131 immediate right of the verb form begins with an alveolar fricative or an interdental 132 fricative, speakers might be biased towards choosing the variant that will avoid a 133 repetition of identical sounds. To illustrate, he gives thanks should be preferred over he 134 giveth thanks. Our analysis thus registers whether the first right collocate begins with 135 an interdental or alveolar fricative, or with some other phoneme. 136 A second factor concerns gender. In a study of dramatic dialogue, Biber & 137 Burges (2000) find an interaction effect between speaker gender and recipient gender. 138 Differences between cross-gender talk and same-gender talk may well have been a 139 factor in the change from -(e)th to -(e)s as well. Since our corpus consists of letters for 140 which the gender of both sender and addressee is known, we include both as variables 141 in our analysis. 142 Another factor that has not been considered is morphosyntactic priming. Much idiosyncrasies as so-called random factors. We discuss this further in section 3.
157
In summary then, the present article has two main goals. First, we want to stress 158 the importance of partitioning diachronic corpus data in a bottom-up, data-driven 159 way, and we are exemplifying the use of a tool for this purpose. Given that many 160 resources of this kind are currently being made available (see Beal et al. 2007) , and One such challenge is that, while trends and developments are most easily discovered 172 and quantitatively describable when they are long-lasting as well as monotonous/linear, 173 the reality is that such 'convenient' trends are the rare exception rather than the rule. 174 Rather, diachronic developments often occur in interrupted spurts over short time spans 175 and involve complex nonlinear relationships between variables. 176 Another, maybe even more fundamental, challenge is more directly concerned with 177 the data itself. Corpora are always incomplete models of some linguistic reality, but huge variability of diachronic corpora, variability that arises both within one corpus 195 and between corpora (such as when different corpora have to be combined to obtain 196 data covering a larger time frame than a single corpus can provide.
197
In the present article, we attempt to address these issues. By way of a case study, we 198 exemplify two newly developed methods, variability-based neighbor clustering (e.g. 
The data
208
In order to study the shift from -(e)th to -(e)s over time, we used data from the Parsed the alternation, the PCEEC was our best option for the task at hand.
217
When the proportions of -(e)th are plotted against time, there is a clear overall 218 decreasing trend, as is shown in figure 1 . However, it is also clear that the trend is 219 2 The PCEEC was compiled with the purpose of developing a historical corpus fully annotated for a variety of sociolinguistic variables (Nevalainen & Raumolin-Brunberg 2000: 39) . In its current distribution, the corpus files contain information about the production date of the letters, the dates of birth for both sender and recipient, information about their mutual relation (e.g. kinship), but crucially, the regional and social variables that fundamentally inform the studies in Nevalainen & Raumolin-Brunberg (2003) are not included. Naturally, we would have liked to include these variables but the corpus compilers informed us that these data would not be made publicly available at this point. temporally adjacent files/recordings can be merged, which prohibits the kind of 258 nonsensical clusters that group together similar data points from non-adjacent time The VNC algorithm then proceeds as follows. First, the algorithm computes the to an otherwise perfectly monotonous increase in the proportion of of -(e)s over time,
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308
(ii) it is a small cluster of only four years, and (iii) one-third of the data in that cluster 309 are from a writer behaving rather atypically when compared to the rest of the writers inherently subjective decision process more transparent. Consider the example sentence in (1) as an example for our coding:
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M O D E L I N G D I AC H RO N I C C H A N G E I N T H E T H I R D P E R S O N S I N G U L
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(1) So prayeth he that → promiseth ← always to be at your ladiship's command. 496 The use of promiseth in this sentence has been annotated as indicated in (2). 
M O D E L I N G D I AC H RO N I C C H A N G E I N T H E T H I R D P E R S O N S I N G U L
Results
508
The model selection process resulted in the successive deletion of several non- following two sections, we investigate the coefficients of the regression in more detail. 
Fixed effects and their interactions: coefficients and interpretation
535
Since coefficients of generalized linear models are usually not exactly easy to proceeding from left to right), and on each y-axis we represent the average predicted 557 probability of -(e)th. For each figure, the levels of the variable whose interaction 
Random effects: coefficients and comments
611
Let us finally also comment briefly on the random effects. We have already shown In the introduction, we presented two objectives for the present article. First, we wanted 629 to illustrate the importance of partitioning diachronic corpus data in a data-driven way. variables. In the case of our analysis, an exceptionally high classification accuracy of going to V, we should partition our historical data on the basis of that very phenomenon. Any subsequent analysis would then take the VNC periods as input for further study.
705
As we outlined above, a data-driven partitioning of the data aids the analyst insofar 706 as the grouping into time periods is maximally sensitive to the phenomenon under
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investigation. If there are trends in the data, they should therefore be easier to detect 708 and describe in VNC-generated periods than in pre-defined corpus periods.
709
Also the binary logistic regression modeling that we used in this study does Figure A1 . Dendrogram resulting from the VNC algorithm to our frequencies of -(e)th Figure A2 . Relative frequencies of -(e)th in individual files (grey) and, on average, in the five VNC stages (black)
